A 52-year-old woman presented with recurrent, severe abdominal pain. Laboratory tests and imaging were insignificant, and treatment for functional dyspepsia was ineffective. The poorly localized, dull, and severe abdominal pain, associated with anorexia, nausea, and vomiting, was consistent with abdominal migraine. The symptoms were relieved by loxoprofen and lomerizine, which are used in the treatment of migraine. We herein report a case of abdominal migraine in a middle-aged woman. Abdominal migraine should be considered as a cause of abdominal pain as it might easily be relieved by appropriate treatment.
Introduction
Abdominal pain is one of the most common complaints during outpatient examinations. In particular, due to recent developments in diagnostic imaging, imaging tests are frequently performed in patients with complaints of abdominal pain. Many cases in which abnormal findings are not observed are treated as cases of functional dyspepsia (FD), irritable bowel syndrome (IBS) and other functional gastrointestinal disorders, or psychiatric disorders. We herein report a case of a middle-aged woman who was examined as an outpatient for complaints of repeated abdominal pain; she was diagnosed with abdominal migraine as a result of a detailed medical interview and showed a dramatic improvement of her symptoms after the administration of medications. Although there are very few reports on abdominal migraine occurring in adults, it is possible that many individuals remain undiagnosed. Thus, we present this report because we believe that our experience of and findings on this condition are significant.
Case Report
A 52-year-old woman presented at our outpatient department with complaints of abdominal pain that persisted for approximately half a day. Three months prior to presentation, she visited our hospital's emergency department for a fever, diarrhea, and vomiting. At the time, she was diagnosed with infectious enteritis. Symptomatic treatment led to recovery in approximately 3 days. Three weeks prior to presentation, she had experienced abdominal pain accompanied by nausea and vomiting that lasted for approximately half a day, but she had spontaneous remission. However, one week prior to presentation, she had experienced the same symptoms again and was seen by a local physician 5 days prior to presenting at our hospital. She was diagnosed with enteritis and prescribed medications: a proton pump inhibitor (lansoprazole), an intestinal regulator (bifidobacteria probiotic), and Chinese herbal medicine (daikenchuto), but she subsequently experienced repeated abdominal pain that lasted for approximately half a day and was thus examined at our department. The pain was located in the central portion of the trunk from the epigastric fossa to the lower abdomen, with no bias toward either the right or left side. The physical range of the pain was slightly indistinct. The pain was dull, and the most frequently experienced concomitant symptoms were poor appetite, nausea, and vomiting. The pain was not associated with prodromal symptoms, scintillating scotoma, or sensitivity to light or sound, and the patient did not experience constipation, diarrhea, or weight loss. The pain was continuous and although it was severe enough to prevent her from performing housework, the symptoms disappeared during intervals of no pain. She had a history of migraine since 30 years of age and had undergone an ectopic pregnancy (surgery) at 32 years of age. Her family medical history indicated that both her mother and younger brother had migraines. She experienced menopause at 46 years of age and had no history of alcoholic beverage consumption or smoking. The physical findings were as follows: temperature, 36.6 ; blood pressure, 122/73 mmHg; heart rate, 74/min; and respiratory rate, 18/min. Her abdomen was flat and pliable, and although she reported pressure pain in the area extending from the epigastric fossa to the lower abdomen, there was neither rebound tenderness nor muscular defense.
Blood tests showed slightly elevated amylase levels, but no other abnormalities (Table 1) .
Although several imaging modalities were performed (abdominal ultrasound, abdominal contrast-enhanced CT, and upper and lower endoscopy), none showed abdominal findings that indicated any of the above disorders (all imaging tests, except for lower endoscopy, were performed while the patient was experiencing pain). Serological testing for immunoglobulin G (IgG) antibodies of H. pylori was negative. We suspected a functional disorder such as FD, and administered pharmaceuticals; a stomachic (oxethazaine), an intestinal regulator (dimeticone), and an antiemetic (domperidone). However, because there was no improvement in her symptoms and the pain recurred several times, the patient was examined three times as an outpatient during the week following her initial examination. During the third examination, she complained of a unilateral, throbbing headache in addition to her abdominal symptoms. Her medical history suggested that the cause of the headache to be a migraine; however, on reviewing her abdominal pain history, we discovered that it was marked by paroxysmal onset and went into spontaneous remission after approximately 12 hours of continuous pain. Both the location of the abdominal pain and the concomitant symptoms met the diagnostic standards for the International Classification of Headache Disorders, 2nd Edition (ICHD-II) (1) and the Rome III criteria (2) for abdominal migraine (Fig. 1) . After administering calcium blockers (lomerizine, 10 mg/day, as prophylactic treatment) and analgesics (loxoprofen as needed, 60 mg per use) for a few days, the abdominal pain disappeared along with the headache symptoms. Loxoprofen was tapered over the course of 2 weeks and she eventually used lomerizine alone (Fig. 2) . The symptoms initially appeared to recur when lomerizine was stopped, but after 6 months of continuous lomerizine therapy, her abdominal pain completely disappeared and lomerizine was therefore stopped. Although she still experiences some occasional migraine headaches, they are being well controlled by occasional loxoprofen use, and there have been no episodes of abdominal pain.
Discussion
Abdominal migraine falls under the subcategory of childhood periodic syndromes in the ICHD-II (1) and is classified as a childhood functional gastrointestinal disorder in the Rome III critera (2) . Both of these have established diagnostic criteria for the disorder. Both consider abdominal migraine to be a childhood disorder with the average age of onset at 8 years and a relatively high prevalence rate between 1% and 4% of children (3) . It has a relatively good prognosis because most patients with childhood onset of abdominal migraine go into spontaneous remission by the time they reach adulthood. However, although abdominal pain goes into remission, it shifts to a conventional migraine headache in many cases. Dignan et al. observed patients with abdominal migraine for 10 years and reported that it shifted to migraine headache in 70% of them (4) . Although this disease is referred to as "abdominal migraine," the headache is absent or mild in most cases (5) . It is considered to be a migraine-related disorder for the following reasons: 1) a notable family history of migraine, 2) in many cases, the disorder shifts to migraine headache after reaching adulthood, 3) predominance in women, 4) a relatively clearly-defined beginning and end of symptoms, and 5) in many cases, migraine medication is effective. Abdominal pain occurs in a poorly localized central abdominal area (6) and is often accompanied by concomitant symptoms such as nausea and vomiting, which are observed in cases of conventional migraine headaches. However, it is rarely associated with prodromal symptoms, scintillating scotoma, or sensitivity to light or sound.
In the present case, the pain experienced by this patient met the diagnostic criteria for abdominal migraine listed in both the ICHD-II and the Rome III criteria. However, a careful workup through the differential diagnosis was required because the duration of the interval between attacks was atypical, there have been few reports on this disorder occurring in adults (7) (8) (9) (10) (11) (12) (13) , and it is a functional disorder.
Many patients who complain of epigastric symptoms during outpatient exams and who cannot be diagnosed by imaging tests are treated for FD. The present case was also treated for FD, but showed no signs of improvement. Using the Rome III criteria (14) , except for the fact that the abdominal pain lasted for a short time, the patient's symptoms were consistent with epigastric pain syndrome (EPS). However, we believe that a diagnosis of abdominal migraine was accurate because 1) the abdominal pain was intense enough to significantly hinder the patient's daily living activities, 2) the appearance and disappearance of symptoms was clearly delineated, and 3) proton pump inhibitors were completely ineffective, whereas migraine medication was effective. In addition, postprandial distress syndrome (PDS) was ruled out because there was little relationship between food and the patient's symptoms. By using the Rome III criteria, many patients who complain of abdominal pain are ultimately diagnosed with FD, but some of these patients have refractory disorders, and they may be suffering from abdominal migraine. IBS was also ruled out because it has little relationship to constipation and abdominal pain. In addition to FD and IBS, some diseases cause epigastric pain and are difficult to diagnose using imaging tests. Eosinophilic gastroenteritis is distinguished by the fact that it causes paroxysmal abdominal pain; however, in the present case, because there was no elevation in the eosinophil levels in the peripheral blood and random biopsies performed during upper and lower endoscopies did not indicate eosinophil infiltration, it did not satisfy the diagnostic criteria (15) for eosinophilic gastroenteritis and was thus ruled out. In addition, eosinophilic gastroenteritis was ruled out because there was no history of allergic disease and CT did not indicate ascites or thickening of the intestinal tract walls. Chronic pancreatitis was ruled out because the patient had no history of alcohol consumption, i.e., neither abdominal ultrasound nor CT indicated calcification of the pancreas, irregular margins, or pancreatic duct enlargement. Moreover, chronic pancreatitis rarely presents with a paroxysmal onset of symptoms. Because the serum amylase levels were slightly elevated but lipase levels were within normal range, we believed it was a case of nonspecific elevation. Psychiatric disorders that may be accompanied by abdominal pain include some pain-related disorders such as depression and somatoform disorder. Consultation of the diagnostic standards for these disorders (DSM-IV) (16) indicated that because the patient did not exhibit a depressed mood or a loss of interest or happiness, depression could be ruled out. Because psychological factors are not related to pain onset, nausea, or continuous symptoms, pain disorder was also ruled out.
As there is no evidence-based treatment for abdominal migraine, current treatments are based on experience and consist of medication therapy and the improvement of activities of daily living. Improving the activities of daily living consists of receiving adequate sleep and avoiding stress, maintaining an adequate hydration level, and avoiding foods that contain vasoactive amines (e.g., cheese and wine). Medication therapy includes ibuprofen, acetaminophen, and other analgesics, which can be highly effective if taken soon after the onset of pain. In addition, triptans (17) and ergotamines (18) have been reported to be effective, and Roberts et al. reported that the effectiveness of triptans can be used in the differential diagnosis of abdominal migraine (7) . When accompanied by nausea and vomiting, antiemetics (8) are used. Prophylactics include beta-blockers (propranolol), antiallergic agents (cyproheptadine), and pizotifen, which have been used experimentally (6, 19) . Research has indicated that the antiepileptic drugs valproic acid (20) and topiramate are also effective. When a calcium blocker (lomerizine), the cost of which is covered by national health insurance in Japan, was administered to the present patient, the patient experienced a marked improvement in her symptoms. Thus, this drug can be expected to be used for the treatment of abdominal migraine. However, as none of these drugs are used for the treatment of other gastrointestinal disorders, to make an accurate diagnosis, we must keep abdominal migraine in mind and provide appropriate medications.
A MEDLINE search of previous reports on abdominal migraine over the last 10 years using the key words "abdominal migraine" and "adult" revealed seven reports (total of ten cases) on adults (7) (8) (9) (10) (11) (12) (13) . A summary of the 11 cases of adult abdominal migraine (ten cases plus the present case) is shown in Table 2 . Four cases were men and seven were women. Five cases were aged in their twenties, two cases were in their thirties, one case was in his forties, and three cases, including the present case, were in their fifties. Except for the present case, there was a period of 1-15 years between the onset of symptoms and the diagnosis, and in five of the ten cases, the onset of abdominal pain occurred when the patient had not yet reached adulthood. Thus, six cases were adult-onset, including the present case. Although there are very few studies on adult-onset abdominal migraine, Long et al. reported that detailed interviews of 85 patients with abdominal pain (median age, 37.6 years; age range, 13 to 72 years) whose pain could not be attributed to functional disorders revealed that 19 had a disease history implicating abdominal migraine and six presented the classical symptoms of abdominal migraine (21) . Lundberg et al. reported that 12% of patients with migraine headache experience repeated intermittent abdominal pain, whereas only 1% of patients with muscle contraction headache experience abdominal pain (22) . One of the main reasons why there have been such few reports on adult-onset abdominal migraine is because the disease is not widely known, indicating that the number of reports on proactive suspicion of the disease may increase in the future. The present patient occasionally experienced headache in addition to abdominal pain, and five of the other ten cases also reported concomitant headache ( Table 2 ). The reason why abdominal migraine in adults is rarely accompanied by headache remains to be elucidated, which will be addressed through the study of additional cases in the future. Because abdominal pain is severe in cases of abdominal migraine, concomitant headache may be masked. Thus, when we meet a possible case of abdominal migraine, a careful interview process is required to determine the presence of concomitant headache.
Moskowitz's trigeminovascular theory (23) is the strongest contender for an explanation of the onset mechanism underlying migraine headache. It proposes that pain transmission is activated via vasodilation of the carotid and cranial blood vessels due to the action of serotonin, and this then causes headache. Internal serotonin is present in the brain and blood platelets, however, because >90% of internal serotonin is present in the enterochromaffin cells and most serotonin receptors are also located in the enteric canal, it is thought that the pathological characteristics of abdominal migraine include the same abnormal serotonin dynamics as those observed in migraine headache (24) . In addition, from an anatomic point of view, it is believed that both central nervous system disorders and peripheral neuropathy (hypersensitivity of visceral nerves) are involved (24) .
The present case had a history of migraine headache and was known to have experienced the sporadic onset of headaches, which were treated with single doses of NSAIDs. In general, most abdominal migraine experienced by patients during childhood shifted to migraine headache after the patient reached adulthood (1), however, the present case presented a typical migraine headache that shifted to abdominal migraine during middle age. The present case had a history of infectious enteritis 3 months prior to the onset of abdominal migraine. Although the mechanism of adult-onset abdominal migraine remains unclear, it was possible that infectious enteritis accelerated the hypersensitivity of the visceral nerves in the enteric canal, and as a result, caused adultonset abdominal migraine. We would like to conduct future epidemiological research to determine whether the present case followed an extremely rare course or there are possibly many adult patients with abdominal migraine who remain undiagnosed.
Because the onset of migraine headache is considered most common between 20 and 40 years of age, it is important to question middle-aged or older patients undergoing examination for idiopathic abdominal pain about their history of migraine headache. Furthermore, many patients do not consider it important to mention headaches during history-taking. If a physician asks open-ended questions about the patients' medical history, patients may not mention migraine headaches. Therefore, it is important to use close-ended questions such as "Have you ever been told that you have a migraine headache?" or "Are you prone to headaches?"
We herein reported our experience of a middle-aged woman with abdominal migraine. Although there are many reports on abdominal migraine in children, the possibility of this disease must also be considered in adults whose abdominal pain cannot be attributed to any other disease, especially when the patient has a history of migraine headache.
The authors state that they have no Conflict of Interest (COI).
